
United States Rvtent and Trademark Office 




UNITED STATES DEPARTMENT OF COMMERCE 
United States Pttt*;nt and Trademark Office 
AJdrwaa: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 

WWW.IlKpTiO gOV 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/992,844 


11/14/2001 


Bruno Scherzinger 


APP2-BM45 


7250 


7590 02/07/2003 








James F. Kirk 

1 CI CZ \ A C£„ 






EXAMINER 



Huntington Beach, CA 92649-2134 



LE, TOAN M 



ART UNIT 



PAPER NUMBER 



2862 

DATE MAILED: 02/07/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



3f, 



Office Action Summary 



Application No. 

09/992,844 



Examin r 
Toan M Le 



Applicant(s) 

SCHERZINGER ET AL 



Art Unit 

2862 



The MAILING DATE of this communication appears on the cov rsh et with th correspondenc addr ss 
Period for Reply 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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2a)D This action is FINAL. 2b)S This action is non-final. 
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1 .□ Certified copies of the priority documents have been received. 
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DETAILED ACTION 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 

basis for the rejections under this section made in this Office action: 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
37 1(c) of this title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(ATP A) do not apply to the examination of this application as the application being examined 
was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

Claims 1-2, 5-14, and 16-20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Reilly et al.. 

Referring to claim 1-2, Reilly et al. discloses a Land Surveyor System with Reprocessing 
(LSSRP) comprising: an AINS providing a sequence time-indexed present position values in 
response to the LSSRP being moved from a first known position value at the start of a survey 
interval to a second known position value at the end of the survey interval, a Position Computing 
System (PCS) coupled to receive and store the sequence of time-indexed present position values 
as the surveyor moves from the first known position to the second known position, the PCS 
having, a reprocessing computer and program means for processing the indexed present position 
values with a smoothing algorithm to provide indexed and adjusted present position values for at 
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least some of the indexed present position values, between the first known position value at the 
start of the survey interval and the second known position value at the end of the survey interval, 
wherein the AINS uses a Kalman filter responsive to at least two sources of aiding signals, the 
PCS having an aiding signal selector algorithm characterized to select the most accurate aiding 
signal for use by the Kalman filter from all available aiding signals (col. 10, lines 43-63 and 66- 
67; and col. 1 1, lines 5-6; figure 11). 

Referring to claims 5-6, Reilly et al. disclose the LSSRP wherein the PCS and the AINS 
are integrally coupled into a package to be carried by a surveyor and wherein the package further 
comprises an input/output interface device having a means for inputting and time-indexing 
successive known present position values at respective successive known present position fixes, 
each successive pair of known present position values establishing the beginning and end of a 
survey interval, and for signaling the reprocessing computer and program means to run the 
smoother algorithm using the successive known present position fixes with the indexed present 
position values obtained during the corresponding past survey interval to provide indexed and 
adjusted present position values for at least some of the indexed present position values, wherein 
the input/output interface device having a means for inputting and time-indexing successive 
known present position values further comprises: a computer key pad and a read-out display 
electrically coupled to the PCS for inputting successive known present position values and 
signaling the start of a position fix (col. 10, lines 21-25; figure 13). 

As to claims 7-8 and 16, Reilly et al. disclose the LSSRP wherein the PCS coupled to 
receive and store the sequence of time-indexed present position values further comprises: a mass 
storage memory for storing the sequence of time-indexed present position values and wherein the 
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mass storage memory for storing the sequence of time-indexed present position values is linked 
to the reprocessing computer and program mean by a radio link (figures 10-11). 

Referring to claims 9-10 and 17, Reilly et al. disclose the LSSRP wherein the PCS and 
the AINS are integrally coupled into a package for transport and use by a surveyor, the PCS 
having a switch means with which the surveyor manually signals the AINS that the unit is 
stationary and that 4 a ZUPD has started and wherein the switch means further comprises a 
mechanical closure coupled to the package and electrically coupled to the AINS to signal the 
start of a ZUPD, the mechanical closure being transferred by operation of a lever or plunger 
contacting the ground (col. 5, lines 59-65; and col. 1 1, lines 1-2). 

Referring to claim 11, Reilly et al. disclose a Land Surveyor System with Reprocessing 
(LSSRP) transported by a surveyor moving from a first known position at the start of a survey 
interval to a second known position at the end of the survey interval, the LSSRP comprising: an 
Aided Inertial Navigation System (AINS) having a Kalman filter coupled to be responsive to at 
least a first source of aiding time-indexed values, the AINS providing a continuing sequence of 
time-indexed present position values, a Position Computing System (PCS) having a program for 
storing the continuing sequence of time-indexed present position values in a memory and for 
outputting the time-indexed present position value of the PCS as the surveyor moves from the 
first known position to the second known position, the surveyor using the output time-indexed 
present position value to locate at least one predetermined stake position, the PCS further 
comprising a reprocessing computer and program means activated at the second known position 
to access and process the stored continuing sequence of time-indexed present position values 
with a smoothing program to provide indexed and adjusted present position values for at least 
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some of the continuing sequence of time-indexed present position values, and wherein, the PCS 
and the AINS are integrally coupled into a package for transport and use by a surveyor, the PCS 
having a switch means for signaling the AINS that the unit is stationary and that a ZLJPD has 
started (col. 5, lines 59-65; col. 10, lines 43-63 and 66-67; and col. 11, lines 5-6; figure 11). 

As to claims 12-14, Reilly et al. disclose the LSSRP wherein the PCS further comprises 
an aiding signal selector for analyzing the aiding position signals available to the AINS and for 
commanding the AINS to select and use the highest accuracy aiding position signal available; 
wherein the aiding signal selector for analyzing the aiding position signals available to the AINS 
monitors for loss of differential GPS and in the event differential GPS is lost, the aiding signal 
selector directs the AINS to not use GPS signals as aiding position signals until differential GPS 
is restored; and wherein the aiding signal selector is further characterized to receive all aiding 
position signals and to select and the highest accuracy aiding position signal for use provide the 
highest accuracy aiding position signal to the AINS for use as an input to a Kalman filter (col. 6, 
lines 57-67; col. 7, lines 1-6 and 15-19). 

Referring to claims 18-20, Reilly et al. disclose a Land Surveyor System with 
Reprocessing (LSSRP) process comprising the steps of: providing an AINS and programming 
the AINS to provide a sequence time-indexed present position values in response to the LSSRP 
being moved from a first known position value at the start of a survey interval to a second known 
position value at the end of the survey interval, providing a Position Computing System (PCS) 
and directing and coupling the PCS to receive and store the sequence of time-indexed present 
position values as the surveyor moves from the first known position to the second known 
position, providing a reprocessing computer and running a reprocessing program to process the 
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indexed present position values with a smoothing algorithm, providing indexed and adjusted 

present position values for at least some of the indexed present position values to correct the 

position of at least one stake, between the first known position value at the start of the survey 

interval and the second known position value at the end of the survey interval, wherein the step 

of providing an AINS further comprises the steps of: providing at least two sources of aiding 

signals to a Kalman filter in the AINS, providing an aiding signal selector, the aiding signal 

selector running an algorithm characterized to select the most accurate aiding signal for use by 

the Kalman filter from all available aiding signals; and further comprising the step of 

programming the reprocessing computer and program means to run a smoothing algorithm 

program, the program processing the indexed present position values to provide indexed and 

adjusted present position values for at least some of the indexed present position values (col. 7, 

lines 1-6 and 15-19; col. 10, lines 43-63 and 66-67; and col. 11, lines 5-6; figure 11). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 3-4 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Reilly 
et al. in view of "The Estimation and Control of Terrestrial Inertial Navigation System Errors 
Due to Vertical Deflections", Nash (Referring hereafter Nash). 
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Referring to claims 3-4 and 15, Reilly et al. discloses a Land Surveyor System with 
Reprocessing (LSSRP) comprising: an AINS providing a sequence time-indexed present position 
values in response to the LSSRP being moved from a first known position value at the start of a 
survey interval to a second known position value at the end of the survey interval, a Position 
Computing System (PCS) coupled to receive and store the sequence of time-indexed present 
position values as the surveyor moves from the first known position to the second known 
position, the PCS having, a reprocessing computer and program means for processing the 
indexed present position values with a smoothing algorithm to provide indexed and adjusted 
present position values for at least some of the indexed present position values, between the first 
known position value at the start of the survey interval and the second known position value at 
the end of the survey interval, wherein the AINS uses a Kalman filter responsive to at least two 
sources of aiding signals, the PCS having an aiding signal selector algorithm characterized to 
select the most accurate aiding signal for use by the Kalman filter from all available aiding 
signals (col. 10, lines 43-63 and 66-67; and col. 11, lines 5-6; figure 1 1). 

Reilly et al. do not disclose a Land Surveyor System with Reprocessing (LSSRP) wherein 
the reprocessing computer and program means smoothing algorithm to provide indexed and 
adjusted present position values for at least some of the continuing sequence of time-indexed 
present position values is a Modified Bryson-Frazier smoother (MBFS) and wherein the 
reprocessing computer and program means smoothing algorithm is a modified Bryson-Frazier 
smoother (MBFS) mechanized using the following equations and definitions for steps and 
definitions: data available to the MBFS at iteration k from the AINS-LSSRP Kalman filter: 

0(k; k-1) transition matrix from iteration k-1 to iteration k, 
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Hk measurement matrix, 

Kk Kalman gain, 

S k Kalman innovations covariance, 

i^k innovations vector, 

Xk" Xk + Kalman estimated error state 

Pk" Pk + Kalman generated estimation error VCV matrix, 

and where, 

the backwards extrapolation follows: 
XVi = <E> T (k:k-l)V k 

A\-i = 0 T (k:k-l)A- k *(k:k-l), 

and the adjoint measurement update follows: 

V k = (I-H k K k ) XVHkS-Y 

A" k ^(I-HkKkfA^a-HkKO + H^SkHk, 

and where: 

X\ is the a priori adjoint state vector, 
A" k is the a priori adjoint VCV matrix, 
X\ is the a posteriori state vector, and 
A + k is the a posteriori adjoint VCV matrix; 
and where: 

the smoothed state and estimation error VCV matrix is defined by: 

Xk S = Xk" - P" k ^"k = Xk + " P + k ^ + k 

P s k = Pk (I- A* k F k ) = P\ (I- A + k P + k) 
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and where the smoothed state vector is defined by: 

Xjc = [ 5rs X remaining ] 

where 5r s is the smoothed estimate of AINS position error and 
x s remaining is the sub-vector of smoothed error states other than 5r s 
and where the AINS position vector r e s is obtained from the error correction 
difference matrix (20) using earth fixed Cartesian coordinates (X,Y,Z components) as 
r e s = r e k -8r s 

Nash discloses a Land Surveyor System with Reprocessing (LSSRP) wherein the 
reprocessing computer and program means smoothing algorithm to provide indexed and adjusted 
present position values for at least some of the continuing sequence of time-indexed present 
position values is a Modified Bryson-Frazier smoother (MBFS) and wherein the reprocessing 
computer and program means smoothing algorithm is a modified Bryson-Frazier smoother 
(MBFS) mechanized using the following equations and definitions for steps and definitions: data 
available to the MBFS at iteration k from the AINS-LSSRP Kalman filter (pages 334-336, 
section IV). 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have applied the Modified Bryson-Frazier smoothing algorithm 
(MBFS) as described in the Nash reference into the system of Reilly et al. to reduce errors due to 
vertical deflections or drifts in the inertial sensors to improve accuracy in the survey. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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U.S. Patent No. 5,956,660 to Neumann U.S. Patent No. 6,401,036 to Geier et al. 
These Patents disclose a land survey system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toan M Le whose telephone number is (703)305-4016. The 
examiner can normally be reached on Monday through Friday from 9:00 A.M. to 5:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (703)305-4816. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)872-93 18 for regular 
communications and (703)872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)305-0956. 



February 4, 2003 



Toan Le 




